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Fan outlet ‘'velocities are discussed in Chapter 29 ‘and wxll not be dealt

_with here except-to indicate.that fan n01ses should be ngen proper . ’

consideration.

"+ Main TrunkDucts B o B e

‘Main trunk ducts with branches are commonly used to convey the air
from the fan to the grille or register outlets in preference to individual
.. ducts from the fan to these outlets. The velocities in these ducts and

_branches vary according to the nature of the installation and the degree

of quietness desired. The recommended velocities in Table 3,.with good
construction, should give satisfactory results. The maximum velocities
: 1nd1cated should not be used except where noise is nota deciding factor.

_~Veloc1ty Method

The velocity method of desxgnmg a duct system involves arbxtrarlly
selecting velocities at various sections of the duct system with the highest
velocities generally chosen at the fan and progressive lower velocities
toward the duct openings to the room. ' To find the total static pressure
against which the fan must operate, the static pressure loss of each section

" must be calculated separately and the total loss found by adding the indi-

vidual losses of the various sections of the run having the highest resis-

tance. - Usually this is the longest run but in some cases a shorter run may -

have more elbows, transformations, booster heaters, etc., which will .cause
it to have a higher resistance pressure. This method requires judgment

" .and experience in choosing the proper velocities to approach equal friction | .

for all lengths of run but many engineers believe that the velocity method
“is handier to use than other methods and will give satlsfactory results for
most practical applications. ‘The air velocities given -earlier in this,

. chapter are helpful in choosing proper velocities. Ad]ustable dampers or

splltters are used to regulate air quantities delivered.

- Equal Friction Method

The equal friction method of design is sometimes _preferred because it
* does not require nearly so much judgment and experience in selecting the
proper velocities in the various sections of a system. The usual procedure
in this method of design is to select the main duct velocity to be con-
- sistent with good practice from a standpoint of noise for a particular type
of building. This velocity should be less than the fan outlet velocity.

" All main ducts and branch ducts are sized for equal fnctxon by the use of

Fig. 2.and Table 1 or Fig. 4.

In cases where the fan or factory assembled air condltxomng unit hasa -

limited external resistance, it is necessary to divide the available resistance
by the total equivalent length of the longest or. most complicated run of
duct to determine the resistance per 100 ft and then to size all ducts at

this resistance value, which will automatically determine the duct veloci- -

. ties and give the desired total duct resistance. A further.refinement

. which is sometimes used in large systems is to size each branch duct so
that it has a resistance equal to the resistance of the main system at the
point of juncture. Even when this’ refinement is added, regulating
- dampers are recommended in each branch.

After the duct system is designed the frictional resistance is calculated
and tabulated together with the resistance of all component parts.. The
fan is then- selected for the required volume of air, static pressure and
outlet velocity. . .
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- Example 2 Fi ig. 6 shows a typlcal layout of an air dlStl’lbuthD system whlch is*

" . applicable for ventilation of hotel dining rooms and.offices. ‘The volume of air in_cubic

feet per minute for the room is determined on the basis of the.number of air changes per

. hour required. In the example shown, the room ventilated is a hotel dining room 135'{t .
x85ftx 15 ft. . A 7}4-min air change (8 air_changes per hour) is assumed for proper .-
- ventilation, giving 22,935 cfm’ as the air reqmred .

‘The free area of the outdoor air inlet is based on a velocity of 1000 fpm or 22 935 +
1000 = 22.94 sq ft. The main duct velocity selected from Table 3 'is 1250 fpm which
gives a main duct area of 22,935 - 1250 .= 18.354 sq ft (60 X 44 in.). From Table 1 I
60 X 44 in. duct is approxnmately equivalent to 56 in. diameter.. -

Referring to Fig. 2, a volume of 22,935 cfm through a 56 in. diameter duct gives a
resistance ‘of 0.028 in. per 100 ft.- The amount of air. to be handled by each section of
pipe is shown in Fig. 6; and by locating each of these values on the 0.028 in. fnctxon lme,
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the round pipe sizes are obtamed and then; referrmg to Table 1, the eqmvalent rectan-
gular sizes are selected as shown in Table 4

The pressure at the outlets nearest the fan will be greater.than at the plpes farther
along the run so that the former will tend to deliver more than the calculated amount of
air. To remedy this condition, volume regulating dampers should be located at the basé
of each riser, or in each branch duct, and adjusted for proper distribution. At.points
where branches leave the main it may be advisable, depending upon the nature of the
installation, to install adjustable splitters similar to that shown in Fig. 6 where the mam
duct divides into the 58 x 30 in. and 50 x 30 in. branch&s

Resistance Losses for.the Systcm

(1) Outdoor air intake, 1000 fpm velocity’ (1 5 heads X 0. 0625) SR X ¥ 1R
(2) Filters (from manufacturer’s tables) 0.250 in.
(8) Tempering coil loss (from manufacturer’s tables).... - 0.074 in.
(4) Air washer loss (from manufacturer's tables) i - 0.250 in.
%) Rehéting coil loss (from manufacturer's tables) e ... 0.083 in.
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